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FIXED POINTS IN BICOMPLEX VALUED
S-METRIC SPACES WITH APPLICATIONS

G. Siva

Abstract. This article introduces the idea of bicomplex valued S-metric space and deduces
some of its features. Additionally, for bicomplex valued S-metric spaces, some fixed point results
of contraction maps are shown to meet various categories of rational inequalities. Moreover, these
results generalize certain significant, well-known results. An example is provided to highlight our
major result. Furthermore, a theorem guaranteeing the existence of the one and only solution to

the linear system of equations was developed using our main result.

1 Introduction

Assuming that C; is the set of all complex numbers. Let z1,25 € C; and define
a partial order = on C; as follows. 2z = 2z if and only if(or, iff) Re(z;) <

Re(z2),Im(z1) < Im(z2). It follows that z; = 29 if one of the following axioms
is fulfilled:

(I) Re(z1) = Re(z2), Im(z1) < Im(z2),
(I1) Re(z1) < Re(zo), Im(z1) = Im(z2),
(IT) Re(z1) < Re(z2), Im(z1) < Im(z2),
(IV) Re(z1) = Re(z2), Im(z1) = Im(zs).

In particular we will write 21 3 22 if 21 # 22 and one of (I),(II) and (III) is fulfilled,

and we will write z; < 29 if only (III) is fulfilled. Note that

0;521,'752’2:>‘21| < |ZQ’

21§Z2,Z2<Z3:>Z1 =< z3.

Assuming that Cy and Cs are the set of all real and bicomplex numbers respectively.
Bicomplex numbers are defined by C. Segre [13] as: T = a1+agi;+agia+agiiiz, where
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ai,as,a3,as € Cp, and the independent units 1,4 are such that ;2 = 2?2 = —1,
and 140 = 4991. We denote the set of bicomplex numbers Cs is defined as:

Co = {7 : 7 = a1 + azi1 + asiz + asiriz, a1, a2,a3,as4 € Cp},

ie, Cy = {7’ DT = 21 4 1920,21,22 € (Cl}, where z1 = a1 + agi; € C; and
29 = a3z + aqi1 € Cq.

If 7 = 21 +ig29, v = w1 +igwy € Cy, then the sum is 7+ v = (21 +i222) + (w1 +
iowg) = (21 £ w1) + i2(22 & we) and the product is 7.v = (21 + i222).(wy + jqwsy) =
(z1w1 — zowg) + i2(z1w2 + zowy).

An element v = wy + isws € Cy is nonsingular iff |w;? + we?| # 0 and singular
iff |w12 + wy?| = 0. The inverse of v is defined as v=! = %

A bicomplex number 7 = a1 + a2i1 + asio + aqirio € Co is said to be nonsingular

if the matrix
ap az
az a4

is nonsingular. In that case 77" exists and it is also nonsingular.
The norm [|.|| of Cq is a positive real valued function and [|.|| : C3 — Co™

by ||7|| = ||z1 + dez2|| = {|z1]® + |22]2}% = (a1? + a2® + a3® + a4?)2, where 7 =
a1 + agiy + agiz + asiria = 21 + ig22 € Co.

Define a partial order 3;, on Cy as follows. For 7 = 21 +i229 and v = w; + iaws
be any two bicomplex numbers. 7 Z;, v iff 21 X wi, and 2o 3 we. It follows that

T Z4, v if one of the following axioms is fulfilled:

-1

-

(i) 21 = w1, 22 = wy,

(ii) 21 < w1, 22 = w,

(iil) 21 = w1, 22 < we,
)

(iv) 21 < wy, 22 < wo.

In particular we will write 7 3;, v if 7 Zi, v and 7 # v and one of (ii),(iii), and (iv)
is fulfilled, and we will write 7 < v if only (iv) is fulfilled. Remember that

(1
(II
(111

) T 2 v =Tl < vl

) Al + vl < Il + (v,

) |laT|| = al|7||, where a is a non negative real number,

(IV) [|mv|| < v2||7]|||v||, and the equality holds only when atleast one of 7 and v
is nonsingular,

(V) ||[77Y| = ||7]|7! if 7 € Cq is a nonsingular with 0 < 7,

(VD) [I7]] = Il 3¢ 1 € €, is a nonsingular.

I
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Complex valued metric spaces were first discussed by A. Azam et al. in [1]. J.
Choi et al. proposed the idea of bicomplex valued metric spaces in their paper
[3]; various properties were derived, and common fixed point results for mappings
meeting a rational inequality were demonstrated. See [2, 4, 5, 7, 14] for a list of
recent publications on fixed point theory in bicomplex valued metric spaces.

Definition 1. [1] Assuming that G # () is a set. The mapping d : G x G — Cy is
said to be a bicomplex valued metric if

(i) 0= d(3,N), VI ReG,

~i2
(i) d(3,N)=0¢ff I=Nin G,
(i) d(3,N)=d(X,3),VI,NeQq,
() d(3,N) i, d(3,0) +d(p,X), ¥V 3, 0,8 € G.
The pair (G,d) is then referred to as a bicomplex valued metric space.

S. Sedghi et al. first established the idea of S-metric space in [12]. A S-metric
is a real valued mapping on G2, for some set G # ), where the map represents the
perimeter of the triangle. See [6, 9, 10, 11, 15, 16] for a list of articles on fixed point
theory in S-metric spaces.

Definition 2. [12] Assuming that G # 0 is a set. The mapping S : G> — [0, 0) is
said to be a S-metric if

(1) S(3,R,p) >0, for all AR, p € G and

(2) SAR,p)=04fI=N=p, for all 3,N,p € G; and

(3) S(3,N,p)<S5(3,3,0)+ SR, N,0)+ S(p,p,0), for all 2, N, p,0 € G.
The pair (G, S) is then referred to as a S-metric space.

In order to get at common fixed point results, N. M. Mlaika [8] recently established
the concept of complex valued S-metric space. In this research, we generalise
the concept of complex valued metric space and S-metric space by extending the
codomain of complex valued S-metric to bicomplex numbers. We also propose a new
definition of bicomplex valued S-metric space. We also obtain certain S-metric space
features with bicomplex values. Additionally, in bicomplex valued S-metric space,
we demonstrate certain fixed point results for contraction maps meeting various
kinds of rational inequalities. Additionally, by applying our primary conclusion, we
show an existence theorem for the unique solution to the linear system of equations,
generalise some significant and well-known results, and give an example to explain
our major result.
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2 Bicomplex Valued S-Metric Spaces

In order to get to conclusions about fixed point theory, this section introduces
bicomplex valued S-metric space and some of its characteristics.

Definition 3. Assuming that G # () is a set. The mapping S : G°> — Cy is called
a bicomplex valued S-metric if

(1) 0=, S(3,N,p), for all A, N, p € G and

~

(2) SR, p)=04fI=N=p, for all J,N,p € G; and
(3) S(3,N,p) 2, S(3,3,0) + SN, R, 0) + S(p, p,0), for all A, N, p,0 € G.

~12

The pair (G, S) is then referred to as a bicomplex valued S-metric space(or, BVSMS).

Example 4. Assuming that G = (0,00) and S(3,N, p) = (1 + i1 + iz + i1i2)(|3 —
p| + IR =p|). Then (G,S) is a BVSMS.

Definition 5. Suppose (G,S) is a BVSMS. Assuming that {3,} is a sequence in
G.

(1) (3)52, converges to a point 3(or (3,,)02, — 3) iff for every ¢ € Cy with 0 <, c,
there exists ng € N(Natural numbers) such that S(3,,,3,,3) <i, ¢, ¥ 1 > ng.

(i) {3} is called a Cauchy sequence, if for each ¢ € Cy with 0 <;, ¢, there is an
no € N such that S(3y,,3n, 3m) <iy ¢, ¥V n,m > ng.

Definition 6. Assuming that (G,S) is a BVSMS. Then G is called complete if
every Cauchy sequence is convergent in G.

Lemma 7. Assuming that (G, S) is a BVSMS. Then a sequence (3,,)5°, converges
to a point 3 iff ||S(3n, 3, 3)|| = 0 as n — oc.

Proof. Assuming that (3,)5; is a sequence, and (3,)5°; — 3 € G. For € € Cy

n=1
with € > 0, let ¢ = § + 115 +i25 +i1425. For every ¢ € Cy with 0 <;, ¢, there exists
no € N such that, for all n > ng, S(3,,3,,3) <, c.
1S (30, Zn, DI < lel] =€, ¥V n > ng.

It follows that ||.S(3,,3,,3)|| — 0 as n — oo.
Conversely, assuming that |[S(3,,3,,3)|| — 0 as n — oo. Then given ¢ € Cy with
0 <, ¢, there exists § € Cp, with § > 0 such that for z € Cy

llz]| <6 = 2z <y,
For this d, there exists ng € N such that
115(3n, 30, )| < 9, V> ng.
This means that S(3,,,3,,3) <i, ¢,Vn > ng. Hence 3,, - J € G. O

kst sk ok sk ok ok s ok sk sk ok ok sk sk ok sk sk sk ok sk sk sk s sk sk sk ok sk sk sk sk ok sk sk sk s sk sk sk ok sk ok sk sk ok sk sk sk s sk sk sk sk ok sk sk ok ok sk ok sk sk ok ok sk skok ok sk ok

Surveys in Mathematics and its Applications 18 (2023), 329 — 341
https://www.utgjiu.ro/math/sma


https://www.utgjiu.ro/math/sma/v18/v18.html
https://www.utgjiu.ro/math/sma

Fixed Points in BVSMSs with Applications 333

Lemma 8. Assuming that (G,S) is a BVSMS. If a sequence (3,)72, converges
to 3 and a sequence (R,)5%; converges to X, then S(3y,3,,%,) — S(3,3,R) as
n — oo.

Proof. Assuming that (3,)0°; — 3 € H, and (R,)22; = N € G. For € € Cy with
€ >0, let ¢ = §+ 1415 +i25 + d1125. For each ¢ € Cy with 0 <;, ¢, there exist
no,n1 € N such that, V n > ng, we have S(3J,,3,,3) <i, §, and for all n > ny, we
have S(N;,, N, R) <;, ¢, then for all n > ng = max{ng, n1},

S(:, 3, N) Zis 25(:, 3, :n) + QS(N, N, Nn) + S(Nn, Nn,:n)
< e+ SN, N, 3y)

implies
S(3,3,N) = S(3,,, 3, 8,) Ziy
H‘S’(jvjv N) - S(:na:naNn)H < ||C|| =6
and hence S(3,,,3,,%,,) — S(3,3,N) as n — oc. O

Lemma 9. Assuming that (G,S) is a BVSMS. Then {3,} is a Cauchy sequence
iff [|S (3, 3n, Jngm)|| = 0 as n — oo.

Proof. Assuming that {3,} is a Cauchy sequence. For ¢ € Cy with € > 0, let
c= g +i15 +i25 +iria5. For every ¢ € Cy with 0 <;, ¢, there exists ng € N such
that, for all n > ng, S(3n, I, Intm) iy C-

HS(:n?:ny:n—l—m)H < HCH = €, Vn> ng.

It follows that ||S(3,,3n, 3n+m)|| — 0 as n — oo. Conversely, assuming that
11S(3n, 30, Jntm)|| — 0 as n — oco. Then given ¢ € Co with 0 <;, ¢, there exists
6 € Cy with 6 > 0 such that for z € Cy

l1z]| <0 = 2z <y, ¢
For this 4, there exists ng € N such that
HS(:TL?:TL?:TL—‘,-W)” < (5, V n 2 no.

This means that S(3,,3,, Jp+m) <i, ¢ Vn > ng. Therefore {3,} is a Cauchy
sequence. ]

Lemma 10. Assuming that S is a bicomplex valued S-metric on G, then S(3,3,N) =
SN, R, ), VI NeG.

Proof. By the definition of bicomplex valued S-metric, we have

S(3,3,N) <, 25(3,3,3) + SN, N, 3). In view of S(3,3,3J) = 0, we find that
S(3,3,N) <;, S(N, X, 7). Similarly, we find that S(X, X, 3) <;, S(3,3,R). It follows
that S(3,3,8) = S(X, N, 7). O]
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3 Main Results

We will demonstrate a few fixed point theorems in this section for various contraction
mappings that satisfy rational inequalities on the BVSMS.

Theorem 11. Assuming that (G, S) is a complete BVSMS with nonsingular 1 +
S(3,3,R) and ||[14+5(3,3,N)|| # 0, whenever 3, X € G. If amap f : G — G satisfies

S(FOR), F(N), £(D)) Zip AS(3,3,R) + LEC2IEDIICIICIN for il 2N € G, where

A i€ (0,1) with A++/2p < 1, then the function f has a unique fized point(or, UFP).

Proof. Let Jy € G, and 3; = f(Jp). Suppose 3,41 = f(3,,), whenever n € N. For
every n € N, from

S(jnajnajn—l) = S(f(:n—l)a f(jn—l)v f(:n—2))
AS(Jp—1,3p—1,3n—2)
L H8 (G2, Fn-2, f(Tn=2))S(f(Fn-1), F(Tn-1), In-1)
1+ S5(3n-1,3n-1,3n-2)
= AS(3-1,3n-1,3n-2)
/LS(:n_Q,:n_Q,:n_l)S(jn,jn:n_l)
1+ S5(3n-1,3n-1,3n-2)

11830, 3, -1l < IAS(Bn-1,3n-13n-2)

wS(3n—2,,3n—2,3n-1)S(3n, T, 3n-1) I

1+ S53-1,3n-1,3n-2)

< AHS(:nfl):nfl)jan)H + \/iluHS(:n?:n?:nfl)H?
so that
A
S :nvjnvjn— S - = S jn— 7:11— a:n— )
[15( il 1_\@MH (-1, Tn-1,Tn-2)||
Hence, by applying a = ki\/iy’ we get

15 (3, FnTn-1)I| < ”[[S(31, 31, Do)l
For every m,n € N,

S(:najnu:m) ji2 S(:m:m:n—i-l) + S(:m:m:n—i-l) + S(:lmyjmyjn—l-l)
;52'2 QS(:nvjnajn—H) + S(:n—l—l,:n—l-ly:m)
jig Q(Ozn—l-...—I—Oém_l)S(:l,:l,:lo),

- )S(34,31,3p), if m > n,

~J12 2(

l—«
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an

||S(:na:na:m)”§2(1 )||S(31>:17:0)”3 if m > n,

—

By a € (0,1), ||S(3,,3,,3n)|| — 0, as n,m — oo, we determine that {3,} is a
Cauchy sequence. Since (G, S) is complete, {3,,} converges to a point p € G. Hence,

f(3n) = 3ns1 = p € G as n — oo implies S(f(), f(p), f(In)) = S(f(9), f(9), p)

as n — 00, because of Lemma 8. Moreover by taking the limit from

1S (3n; Ins £(30))S(f (), f(0), )
1+ 5(3n, 30, p)

S(f(@),f(@); f(jn)) iiz AS(DmDnv p) +

we obtain

1S (30, n, £(30)S(F(0), £(9), 9)|
11+ 530, 3n, 0| ’

15(F (@), f(9), FEa)Il < AIS(Fn, s )| +

as n — oo, we get S(f(p), f(p),p) = 0. Therefore f(p) = p. Hence p is a fixed
point of f.
If, in addition, f(p) = p for some another fixed point p of f, then

S(p, 0, f(9))S(f(p), f(p),p)

S(0.0.0) = SUF(©). F©).F(p) Zia AS(p..p) + FEE S(o.0.7)

Si, AS(p,0,0)-

Therefore |[S(p, p, p)|| = 0 and it is implies that p = p. Hence f has a UFP. [

Example 12. Assuming that G = {0, 5,2} and S(3,R, p) = (1+i2)(|3—p|+|R—p]),

where J,X, p € G. Then (G,S) is a complete BVSMS. Define a map f : (G,S) —

(G,S) by f(0) =0, f(3) =0, and f(2) = L. Then, f satisfies the inequality
33,73

S(FON), F(8), F(3)) iy AS(3, 3 N) + “EE2LEGELGIOD for X = 4 and o = §.

Hence f has a UFP zero in G, because of Theorem 11.

Theorem 13. Assuming that (G, S) is a complete BVSMS with nonsingular 1 +
S(3,3,R) and ||1+5(3,3,N)|| # 0, whenever J,X € G. Ifamap f : (G,S) = (G, S)
+ LEC2IEPSIRION | for gl (3,R) € G, where A, € (0,1) with 2X+ V2 < 1,
then the function f: G — G has a UFP.

Proof. Let Jy € G, and 3; = f(Jp). Suppose 3,41 = f(3,,), whenever n € N. For
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every n € N, from

S(:na:na:n—l) = S(f(:ln—l)a f(:n—l)v f(jn—2))
Siz ALS@n—1,3n—1, f(Tn-1)) + 5(3n—2,In—2, f(In-2))]
+NS(:n—2a:n—27 f(Zn2))S(f(3n-1), f(Tn-1), Fn-1)
1+ 5(3n-1,3n-1,3n-2)
= AS(Fn-1,Fn-1,3n) + S(Fn-2,Fn—2,3n-1)]
NS(:ana :an, :nfl)s(:na :n:nfl)
1+ 5(30-1,3n-1,3n-2)

1S3, I, -l < I[S(3n-1,3n-1,3n) + S(Fn—-2,3n—2,3n-1)]

HS(:ana ajnf% jnfl)s(:m:m:nfl)

1+ S(:n_]_,:n_]_,:n_Q) H

A[S(Fn-1,Tn-1,Tn) + S(@n—2, In—2, Jn-1)]ll

—f—\/i,l,LHS(:n,:na:n—l)H’

IN

we conclude that

A
1183, Ty Fn—1)l] <

1—X—V2u

: _ A
Hence, by applying a = Tova e get

||S(:n717:n71a:n72)||a

||S(:n7:n7:nfl)” < an’|5(:n71>:n71>:n72)||
For every m,n € N,

S(:najnu:m) ji2 S(:nvjmjn—i-l) + S(:m:m:n—i-l) + S(:lmyjmyjn—l-l)
;52'2 QS(jnvjnajn—H) + S(:n—l—l,:n—l-ly:m)
;ji2 Q(Ozn—l-...—I—Oém_l)S(:l,:l,:lo),
)5(31531)30)’ if m > n,

(07

~J12

2(1

—

an

1S (30, s )| < 2(

IS (31, 31,30)|], if m > n,

l—«

By a € (0,1), [|S(3,,3,,3n)|| — 0, as n,m — oo, we determine that {3J,} is a
Cauchy sequence. Since (G, S) is complete, {3,,} converges to a point p € G. Hence,

f(3n) =31 — o € G as n — oo implies S(f(p), f(p), f(3n)) = S(f(), f(9), ©)

as n — 00, because of Lemma 8. Moreover by taking the limit from

1530 SIS (9). S5, 0)
1+ 5(3n,3n, )
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we obtain

IS(f(0), f(0), F@DIL < AllIS(3n, 3n, £(3n)) + S(p, 0, £ (9))]]
LHISEhn, T, £3)S(f(p), £(0): )
11+ 530, 3n, 0)l| ’

as n — oo, we get S(f(p), f(p),p) = 0. Therefore f(p) = p. Hence g is a fixed
point of f.
If, in addition, f(p) = p for some another fixed point p of f, then

S(p,0,0) = S(f(p), f(p), f(p)) Zin AlS(ps 0, f(9) +S(f(p), f(r),p)]
1S (s 9, f(9))S(f(p), f(p):p)
L+ S(p,0,p)

_l’_

Therefore ||S(p, p, p)|| = 0 and it is implies that p = p. Hence f has a UFP. O

Theorem 14. Assuming that (G,S) be a complete BVSMS with nonsingular 1 +

§(3,3, 7)) + SUFR), F(R),R) and [[1 + 53,3, 7)) + S(FR), F(R),N)[| # 0,
whenever 3,X € G. If amap f: G — G satisfies S(f(R), f(N),f(D)) Sis ALS(3,3, V) +

(3,3, F(2) + S(FN), F(R), X)) + LAGSHPEIBLES for all 3N € G, where

A, i€ (0,1) with 3\ ++/2u < 1, then the function f has a UFP

Proof. Let 3y € G, and 3y = f(Jp). Suppose 3,41 = f(3,,), whenever n € N. For
every n € N, from

S(:na:na:nfl) = S(f(:nfl)a f(:nfl), f(:an))
in )‘[S(:nfla:nflajnfﬁ
+5(3n-1,3n-1, f(3n-1)) + S(3n—2, Tn—2, (3
n 1S (T2, Tn—2, f(Tn—2))S(f(Fn-1), f(Tn—1
1+ S(:n—Za:n—Za f(:n—2)) + S(f(jn—l)’ f(:n—
= AS(3n-1,3n-1,30-2)
+S(3n-1,3n-1,3) + S(Jn—2,3n—2,3n-1)]
NS(:n—Qa :n—27 Dn—l)S(:na :n:n—l)
1+ S(jn—z,:n_g,:n_l) + S(:n,:n,:n—l)
||S(3n73n73n—1)’| < ||)‘[S(Dn—lv:ln—lv:ln—2)
+S(:n_1,:n_1,:n) + S(:n_z,:n_z,:n_l)]
:us(:n—% a:n—Zyjn—l)S(:n’:na:n—l) H
1+ S(jn—z,:n_z,:n_l) + S(:n,:n,:n—l)
Al[S(3n-1,Tn-1,Tn-2) + S(Fn-1,3n-1,3n)
+8(Tn—2, n—2, Fn-1)]|[ + \/iﬂ\ls(:ln,:ln,:ln—1)\|,

-2))]
)v:nfl)
1 7:71—1)

_l’_

_l’_

IN
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we conclude that
2

ST, Tn, A )| < ——————11S(Fp—1, Tn1, Tn2)||,
15 OIS T3 g 5@ T o)l
A

Hence, by applying a = Ve e get

HS(JfMJfL?JfL—l)H < anHS(jn—ly:n—hjn—Z)H
For every m,n € N,

S(:m:m:m) jiz S(:m:m:n-i-l) + S(jmjny:n-i-l) + S(:lmajm,:ln-i-l)
jig 2S(:n73n7:7Z+1) + S(:n+1737’b+17:m)
2(a" + ...+ amfl)S(jl,jl,jo),

Y )S(3, 3, ), i m >,

~12

2(

7
~12 l_a

a’I’L

1S (30, ns )| < 2(

T a)HS(:ll,Dl,:lo)H, if m > n,
By a € (0,1), ||S(34,3,,3m)|| — 0, as n,m — oo, we determine that {3,,} is a
Cauchy sequence. Since (G, S) is complete, {3,,} converges to a point p € G. Hence,
f(3n) =3nt1 = p € G as n — oo implies S(f(p), f(p), f(3n)) = S(f(0), f(9), 0)

as n — 00, because of Lemma 8. Moreover by taking the limit from

S(f(p), f(9), f(Tn) Zin AlS(Tn,3n, ) + S(3n, In, £(3n)) + S(f(p), f(9), 9)]
1S (3, In, [(30))S(f(9), f(9), 0)
L+ 8(3n, 30, f(3n)) + S(f(0), f(0), 9)

we obtain

S(f (@), f(@), @I < AllIS(3n, Tn, ) +5(Tn, Tn, £(Tn)) + S, 0, f(0))]]]
pl[S3n, n, F(30)S(f (), f(9), O]
114 5(3n, 30, £(3n)) + S(f (), £(9), @I

as n — oo, we get S(f(p), f(p),p) = 0. Therefore f(p) = p. Hence p is a fixed
point of f.
If, in addition, f(p) = p for some another fixed point p of f, then

S(p,0,p) = S(f(p), [(0), f(p)) Zin AlS(p:0,p) + S, 0, f(p) +S(f(p), f(p),p)]
wS(p, 0, f(9)S(f(p), f(p),p)
1+ S(p, 0, f(9)) + S(f(p), f(p), p)

Therefore |[S(p, p, p)|| = 0 and it is implies that p = p. Hence f has a UFP. [
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4 Applications

Using main theorem 11, we prove an existence theorem for the unique solution of
the linear system of equations.

Theorem 15. Assuming that G = C" is BVSMS wzth the metric S(3,N,p) =
Z( +i2)(|13 — p| + I[N = p|), whenever 3, X, p € G. If E |Xij| Zip A < 1, whenever

7j=1
1=1,2,...,n, then the linear system

by = a11:ll + algjg + ...+ aln:ln
bs = a9131 + @999 + ... + asp

by = ap131 + an2d2 + ... + appn
of n linear equations in n unknown has a unique solution.

Proof. Define f : G — G by f(3) = AJ+0b, whenever J = (J;1,3y,...,3,) € C", b=

a1l @12 ... Qin
a1 Az ... a9y,
(bl,bg,...,bn) € C" and A = .
apl QAp2 ... Gpp
Now,
S(F3 M) = D (1+i) (M3 =N+ A3 =)
j=1
S 30l S+ i3 -+ 3 ¥)
j=1 j=1
Sie A _(I+ia)(|3 =R +[3-N|)
j=1
= AS(3,3)N)
wS(3,3, £(3)S(FN), F(R),N)
= AS(3,3,% .
( ) - )+ 1+S(:,D,N)
All of Theorem 11’s requirements are then fulfilled with A = é, pw=0and \+v2u <
1. As a result, there is only one solution to the linear system of equations. O

5 Conclusions

All fixed point theorems of bicomplex valued S-metric spaces can be regarded as
generalizations of fixed point theorems of bicomplex valued metric spaces, S-metric
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spaces and complex valued metric spaces. Therefore, studies of fixed point results
in bicomplex valued S-metric spaces are significant.
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